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Abstract:  In this paper, high efficiency blue-violet optical modulators consists of ZnSe/ZnMgSSe asymmetric-coupled quantum 
wells (ACQWs) have been developed. The modulator devices were designed based on the finite element method in the framework of 
the effective-mass approximation and grown by molecular beam epitaxy (MBE) systematically. The new device with an 
electron-resonant type ACQW of [ZnSe(6 ML)/ZnMgSSe(2 ML)/ZnSe(12 ML)] has revealed a large Stark shift of ?E > 34 meV at 
room temperature in low electric field condition of 480 kV/cm. The maximum modulation depth is 51% with transmission 
configuration, and the devices show very stable operation. Differential absorption coefficients ?? between reverse bias of 0 and 24V 
are -26000 cm-1 at the ground state exciton resonance (Ee1-hh1), and +11500 cm-1 in transparent region below the ground state, which 
is promising for practical waveguide optical modulators for the short wavelength. 
Based on above results, a practical Stark-effect waveguide optical modulator in blue wavelength region of ZnSe/ZnMgSSe 
asymmetric coupled quantum wells (ACQWs) has been demonstrated for the first time. The device structure is a p-i-n diode with the 
ACQW active region grown by molecular beam epitaxy on n+-GaAs. The ridge-shape devices are fabricated by wet-etching, and an 
effective modulation waveguide-length under a top stripe-electrode is fairly short value of 13 ?m. The waveguide modulator with an 
operating wavelength of 458nm exhibits a high modulation depth of 90% (contrast ratio: 10 dB) under reverse bias condition of 41V 
at room-temperature, and the maximum value of 95% (13 dB) is attained at 68 V. 
 
























??????????? CD (Compact Disc)?






? 1 ???????ZnSe ? II-VI ?????








?? p ??????????????1989 ??
????????? p ? GaN ???[1]?1990 ?




????????????[4,5]?ZnSe ?? 500nm 
























???? 21.1meV ???? ZnSe ? II-VI ??
?????????????????????
ZnMgSSe ??? GaAs ??????????
?????????????????????
?????????????????????















































































































































? [13]????????? (Self Electro-optic 
Effect Device; SEED) [14,15] ???????
????????? GaAs/AlGaAs ?[16,17]?
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?



































































































































































? ? ? ? ? ? ? ? ? ? ? ??? ? ? ? ? ? ? ???? 
 
????????? 18ML??????????























?????? 2ML?4ML ???????? 
? ?????????????????????
????????????????ZnMgSSe ?
??? 4ML?????Well 1 ????W1 ?Well 
2 ????W2 ??W2/W1 ??????????
?????????EStark ????????? 9
??????????????????????































W1 : ??? 6ML (ZnSe)
WB : ??? (ZnMgSSe)


































































W1 : ??? W1 (ZnSe)
WB : ??? 4ML (ZnMgSSe)
W2 : ??? W2 (ZnSe)
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